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GOOD  ROADS  PROBLEM  IN  IOWA 


INTRODUCTORY. 

By  a  law  of  the  Thirtieth  General  Assembly,  passed  April  13,  1904, 
the  legislature  of  Iowa  made  the  Iowa  State  College  the  State  High- 
way Commission.  By  the  Board  of  Trustees  of  the  College  the  work 
was  intrusted  jointly  to  the  Deans  of  the  Divisions  of  Agriculture  and 
Engineering.  The  appropriation  for  carrying  the  law  into  effect  be- 
came available  July  I,  1904. 

After  a  careful  search  for  a  suitable  man  Mr.  T.  H.  MacDonald  was 
engaged  as  assistant  in  the  work,  and  vigorous  steps  were  taken  to 
carry  out  the  requirements  of  the  law.  A  large  amount  of  preliminary 
work  has  been  done,  not  the  least  item  of  which  has  been  a  careful 
general  study  of  the  good  roads  problem  in  Iowa.  It  is  thought  that 
a  preliminary  report  of  some  of  the  results  of  this  general  study  will  be 
of  interest,  and  such  report  is  presented  in  this  bulletin. 

LAW  CREATING  THE  IOWA  STATE  HIGHWAY  COMMIS- 
SION. 

CHAPTER  105. 

HIGHWAY  COMMISSION. 

H.  F.  371. 

AN  ACT  to  create  a  highway  commission  for  the  state  of  Iowa,  and 
defining  the  duties  of  same    (additional  to  chapter  four    (4)   of  title 
thirteen  (XIII)  of  the  code,  relating  to  the  State  College  of  Agricul- 
ture and  Mechanic  Arts). 
Be  it  enacted  by  the  General  Assembly  of  the  State  of  Iowa: 

SECTION  i.  Highway  Commission — Duties.  That  the  Iowa  State 
College  of  Agriculture  and  Mechanic  Arts  at  Ames,  shall  act  as  a  high- 
way commission  for  Iowa,  whose  duties  shall  be : 

1.  To  devise  and  adopt  plans  and  systems  of  highway  construction 
and  maintenance,  suited  to  the  needs  of  the  different  counties  of  the 
state,    and   conduct   demonstration   in   such   highway   construction,   at 
least  once  each  year  at  some  suitable  place,  for  the  instruction  of  county 
supervisors,  township  trustees,  superintendents,  students  of  the  college 
and  others. 

2.  To   disseminate    information   and   instruction   to    county   super- 
visors, and  other  highway  officers  who  make  request ;  to  answer  inquir- 
ies and  advise  such  supervisors  and  officers  on  questions  pertaining  to 
highway  improvements,  construction  and  maintenance,  and  when  the 


board  of  supervisors  of  a  county  adjudge  that  the  public  necessity 
requires  a  public  demonstration  of  improved  highway  construction  or 
maintenance  in  said  county,  and  so  request  and  agree  to  furnish  neces- 
sary tools,  help  and  motor  power  for  same,  the  commission  shall  furnish 
as  soon  as  practicable  thereafter,  a  trained  and  competent  highway 
builder  for  such  demonstration  free  to  the  county. 

3.  To  formulate  reasonable  conditions  and  regulations   for  public 
demonstration ;  and  to  promulgate  advisory  rules  and  regulations  for 
the  repair  and  maintenance  of  highways. 

4.  To  keep  a  record  of  all  the  important  operations  of  the  highway 
commission,  and  report  same  to  the  governor  at  the  close  of  each  fiscal 
year. 

SEC.  2.  In  Effect.  This  act,  being  deemed  of  immediate  importance, 
shall  take  effect  and  be  in  force  on  and  after  its  publication  in  the 
Register  and  Leader  and  Des  Moines  Capital,  newspapers  published 
at  Des  Moines,  Iowa. 

Approved  April  13,  A.  D.  1904. 

I  hereby  certifv  that  the  foregoing  act  was  published  in  the  Des 
Moines,  Capital,  April  15,  1904,  and  in  the  Register  and  Leader,  April 
16,  1904.  W.  B.  MARTIN. 

Secretary  of  State. 

GENERAL  DATA   OF   THE   HIGHWAYS   OF    IOWA. 

As  rapidly  as  possible  the  Highway  Commission  is  miking  personal 
investigation  of  the  road  conditions  in  the  several  counties  of  the 
state.  Road  maps  of  these  counties  are  being  prepnred,  showing  sep- 
arately the  main  travelled  roads  and  the  by-roids,  PS  well  as  the  grav- 
elled and  macadamized  roads.  Already  twelve  counties  have  been  so 
mapped. 

The  Commission  is  also  investigating  the  amount  of  rend  funds 
raised  in  the  different  counties,  and  the  methods  and  results  of  the 
expenditures  for  road  purposes. 

By  house  to  house  canvass  in  tvpical  townships,  and  by  the  road 
census  now  being  conducted  (the  first  road  census  ever  made  by  any 
state),  the  travel  over  our  highways  is  being  studied. 

Further,  the  character  of  the  available  road  materials  in  different 
parts  of  the  state  is  being  carefully  studied  and  these  materials  are 
being  tested. 

As  a  result  of  the  work  of  the  Commission  up  to  this  time  the 
following  approximate  general  data  of  Iowa  highways  are  now  avail- 
able.* 

Iowa  has  in  round  numbers  more  than  100,000  miles  of  country 
•roads. 

Of  these  100,000  miles  perhaps  about  25%,  or  25,000  miles,  should 
be  classed  as  main  traveled  roads.  When  these  main  traveled  roids 
are  made  good  hard  roads,  reliable  at  all  seasons  of  the  year,  they  will 
constitute  such  a  network  that  no  farmer  will  be  far  from  a  good  road. 


ENORMOUS  TRAFFIC   OVER  THE  COUNTRY  ROADS   OF 

IOWA. 

Preliminary  advance  estimates,  based  on  house  to  house  canvasses 
in  typical  townships  in  various  parts  of  the  state,  indicate  that  the 
heavy  hauling  over  the  country  roads  of  Iowa  amounts  to  about 
55,000,000  ton-miles  per  annum  (  a  "ton-mile"  equals  one  ton  hauled 
one  mile),  and  that  in  addition  to  this  the  light  hauling  and  general 
traffic  amount  to  about  350,000,000  miles  per  annum.  If  enough 
teams  could  be  collected  in  one  string  to  do  this  traveling  iri  one  day, 
at  30  miles  per  day,  this  string  of  teams  would  reach  more  than  one 
and  one-half  times  around  the  entire  globe. 

These  figures  of  the  traffic  over  our  country  roads  are  so  large  as  to 
be  almost  beyond  our  comprehension.  If  regular  wages  were  charged 
for  the  actual  time  of  the  men  and  teams  engaged  in  this  traffic,  the 
annual  cost  to  the  state  could  not  be  estimated  at  less  han  $30,000,000 
to  $40,000,000. 

*It  should  be  understood  that  many  of  the  figures  given  herein  only 
roughly  approximate  correctness.  While  they  are  the  best  estimates 
now  available  the  more  exact  calculations,  which  are  being  made  as 
rapidly  as  possible,  may  considerably  change  them. 

GREAT  IMPORTANCE  OF  THE  COUNTRY  ROADS  TO  AGRI- 
CULTURE AND  BUSINESS. 

The  entire  business   interests  of  Iowa  are  closely  affected  by  the 


FIG.  l.REL/VTIOM  BETWEEN  PRICES  AMD  CONDITION  OF  ROAD5 
WOOPbURY   COUNTY    I90E-3 

Prices  for  hogs  reached  their  highest  mark  at  time  of  worst  roads. 


condition  of  our  country  roads,  for  all  the  business  of  our  agricultural 
communities  is  transacted  over  these  roads,  and  in  Iowa  every  business 
interest  depends  more  or  less  directly  upon  agriculture. 

The  State  Highway  Commission  has  had  records  of  the  prices  and 
the  condition  of  the  roads  kept  in  various  parts  of  the  state,  and  Fig.  i, 
prepared  from  the  records  kept  in  Woodbury  county,  shows  how  closely 
the  condition  of  the  roads  may  affect  prices.  The  price  of  hogs  during 
the  time  the  records  were  kept  is  shown  by  the  figures  to  have  been  at 
the  top  notch  just  at  the  time  when  the  roads  were  impassable. 

Every  lowan  knows  how  closely  the  condition  of  the  roads  affects 
business  in  our  towns. 

Besides,  and  perhaps  even  more  important  than  our  business  inter- 
ests, all  the  social  and  educational  advantages  of  our  rural  commun- 
ities depend  upon  the  country  roads. 

ROAD  TAXES  IN  IOWA. 

Few  people  realize  what  vast  sums  of  money  are  being  spent  on  the 
country  roads  of  Iowa,  nor  what  great  results  ought  to  be  accom- 
plished, and  will  be  accomplished  without  any  increase  of  taxation,  when 
the  road  monies  are  spent  under  the  expert  direction  of  trained  road 
officers. 

In  1904,  in  addition  to  the  poll  taxes  and  sums  raised  from  other 
means  than  direct  taxation,  the  great  sum  of  $4,456,033.98  was  raised 
in  Iowa  for  road  purposes,  divided  as  follows : 

County  Road  Fund   $    544,184.45 

Township  Road  Fund   2,283,129.64 

County  Bridge  Fund  1,628,719.89 

Total  $4,456,033.98 

From  this  sum  of  money  great  results  should  have  been 
secured.  It  is  doubtless  honestly  and  faithfully  spent  by  the  road  offi- 
cers of  the  state,  but  these  officers  are  not  trained  road  builders,  and 
have  had  no  opportunities  to  receive  instruction  in  the  principles  of 
scientific  road  construction.  It  would  pay  every  township  and  every 
county  to  send  at  least  one  of  its  road  officers  to  attend  the  good  roads 
school  to  be  conducted  by  the  State  Highway  Commission  at  Ames, 
June  12-17,  1905.  When  trained  and  experienced  road  officers  have 
been  secured  they  should  be  retained  year  after  year. 

THE  GOOD  ROADS  PROBLEM  IN  IOWA  IS  HOW  TO  SPEND 
THE  MONEY  NOW  BEING  RAISED  SO  AS  TO  SECURE 
ONE    HUNDRED    CENTS    ON    THE    DOLLAR    RE- 
TURNS.     INCREASED    TAXATION    IS    NOT    A 
NECESSITY. 

Hundreds  of  road  officers  have  expressed   to  us  their  helplessness 


under  present  conditions,  owing  to  lack  of  system,  and  to  lack  of 
trained  road  builders  to  do  the  work.  In  one  case  an  experienced  out- 
side road  builder  made  a  careful  estimate  for  us  of  the  true  value  of 
the  grading  done  one  season  in  one  township  as  $50,  yet  $1,000  was 
actually  spent  in  the  work. 

Let  us  see  what  might  have  been  accomplished  in  Iowa  in  1904, 
without  additional  taxation,  with  only  the  money  actually  spent,  if  all 
this  money  had  been  used  with  as  much  system  and  under  as  exper- 
ienced and  expert  direction  as  in  the  case  of  a  great  railway  system. 

In  the  first  place,  one  million  dollars  could  have  been  set  aside  for 
the  construction  of  permanent  stone  or  gravel  roads.  At  the  prices 
at  which  such  roads  are  actually  being  built  in  Iowa  this  ivould  have 
given  us  350  to  500  miles  of  stone  road,  or  1,000  to  1,500  miles  of 
gravel  road  in  one  year. 

In  the  second  place,  seven  hundred  and  fifty  thousand  dollars  could 
have  been  set  aside  for  grading,  (building  good  substantial  grades  and 
side  ditches,  in  accordance  with  a  road  engineer's  plans,  not  patching 
a  little  here  and  a  little  there),  and  at  the  prices  at  which  such  work 
was  actually  let  by  contract  in  some  counties  in  Iowa,  this  would  have 
moved  seven  million  five  hundred  thousand  cubic  yards  of  earth. 

In  the  third  place,  three  hundred  thousand  dollars  could  have  been 
set  aside  for  dragging  the  roads  with  King  road  drags..  This  would 
have  been  sufficient  to  drag  every  mile  of  earth  or  gravel  road  in  the 
state,  thereby  improving  the  earth  roads  at  least  100  ^per  cent. 

There  would  still  have  been  left  two  million  four  hundred  thousand 
dollars,  besides  the  poll  taxes,  for  general  repairs,  bridges  and  admin- 
istration. 

That  all  the  above  could  actually  have  been  accomplished  by  such 
administration  as  a  great  business  corporation  demands  and  secures  is 
beyond  dispute,  and  we  must  be  content  with  nothing  less.  The  prob- 
lem is  to  train  the  men  to  do  the  work,  to  have  scientific  investigation 
of  Iowa's  road  conditions  made  for  the  use  of  our  road  officers  and  to 
educate  the  public  to  demand  and  secure  good  roads,  and  to  support 
proper  business  administration  of  our  funds  by  experienced  road  men. 

GENERAL  ROAD  CONDITIONS  IN  IOWA. 

Road  conditions  in  Iowa  vary  in  different  portions  of  the  state, 
depending  upon  the  geological  and  topographical  characteristics.  Here- 
with is  given  a  map  of  the  state  showing  the  principal  geological  divis- 
ions of  the  surface  deposits. 

It  is  well  known  that  the  geological  origin  of  the  soils  and  other  sur- 
face deposits  in  Iowa  (known  technically  as  the  "drift")  was  greaf 
invasions  of  ice  from  the  north.  There  were  in  our  state  three  prin- 
cipal invasions  of  this  kind,  known  respectively  as  the  Kansan,  the 
lowan  and  the  Wisconsin,  each  of  which  was  given  certain  character- 
istics to  a  great  region  of  our  state. 

The  Kansan  Drift,  covering  the  entire  southern  and  western  parts 


of  the  state,  is  by  far  the  oldest  of  these  formations,  and  is  thoroughly 
cut  up  by  streams,  which  have  worn  for  themselves  deep  valleys,  and 
afford  good  drainage.  Gravel  is  not  universally  distributed  throughout 
this  region,  though  found  in  many  places,  especially  in  the  valleys  of 
the  streams  and  in  these  especially  near  the  margins  of  the  Wisconsin 
and  lowan  drift  areas.  Stone,  as  a  locally  distributed  road  material, 
is  found  mainly  in  the  eastern  portion  of  the  Kansan  drift  area,  al- 
though there  are  isolated  quarries  near  the  streams  in  other  parts  of 
this  region  also,  as,  for  example,  notably  in  Madison  county. 

The  lowan  Drift  formation,  covering  the  northeastern  part  of  the 
state  to  within  one  to  two  counties  from  the  Mississippi  River,  is  much 
younger  than  the  Kansan  formation,  and  is  very  level,  as  the  streams 
have  not  had  time  to  cut  deep.  Drainage,  in  this  region  requires  care- 
ful attention,  but  can  be  secured  without  excessive  difficulty.  This 
region  is  the  most  favored  of  any  in  the  state  in  the  matter  of  road 
materials.  The  immense  deposits  of  gravel  known  to  geologists  as  the 
Buchanan  gravels  are  characteristic  of  the  lowan  area,  and  gravel  is 
very  generally  available  for  road  purposes.  Limestone  is  also  widely 
distributed,  and  in  many  localities  the  great  boulders  furnish  another 
possible  road  material. 

The  Wisconsin  Drift  formation,  covering  the  central  northern  part 
of  the  state,  is  the  youngest  of  all  the  drift  formations,  is  very  level, 
and  as  yet  has  its  drainage  very  imperfectly  developed.  The  drainage 
is  here  the  key  to  the  road  situation  at  present,  and  successful  road 
construction  must  even  in  many  instances  depend  on  the  completion 
of  the  numerous  large  drainage  ditches  now  projected.  The  grading 
of  the  roads,  the  construction  of  good  side  ditches  leading  the  water  to 
proper  outlets,  and  in  many  cases  the  use  of  tile  sub-drains  require 
first  attention.  The  only  local  material  available  in  the  Wisconsin  area 
for  hard  roads  is  gravel.  Small  gravel  deposits  are  not  infrequent, 
but  in  large  quantities  it  is  found  only  in  the  valleys  of  the  streams 
near  the  margins  of  the  area. 

We  must  not  forget  to  mention  the  counties  along  the  Mississippi 
River,  in  the  eastern  part  of  the  state,  with  their  rough  topography, 
and  their  limestone  deposits,  nor  the  bottom  lands  along  the  Missouri' 
river,  with  their  gumbo  soils,  which  in  spite  of  its  tendency  to  cut  up 
and  become  impassable,  can  be  puddled  by  the  traffic  and  made  quite 
hard  and  smooth  by  the  persistent  use  of  the  King  road  drag. 

In  general  it  is  only  in  the  eastern  part  of  Iowa  that  stone  is  so  widely 
distributed  as  to  be  available  as  a  local  road  material.  Throughout  the 
rest  of  the  state  macadam  roads  can  be  built  only  by  shipping  in  the 
stone.  By  proper  co-operation  of  the  railways  in  the  matter  of  special 
rates,  however,  the  material  can  be  shipped  in  and  stone  roads  built 
without  increasing  the  present  rate  of  taxation,  if  the  road  funds  are 
wisely  concentrated,  and  expended  to  the  best  advantage.  The  con- 
struction of  stone  roads  in  Iowa  has  already  begun  and  is  bound  to 
continue. 
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Gravel  is  a  road  material  much  more  widely  distributed  in  our  state 
than  stone  and  some  counties,  notably  Greene  and  Carroll,  have  al- 
ready done  much  in  the  construction  of  gravel  roads.  Such  roads  are 
a  great  improvement  over  earth  roads,  though  not  nearly  equal  to  good 
stone  roads. 

PRELIMINARY  ADVICE  REGARDING  EARTH  ROADS. 

The  construction  and  maintenance  of  earth  roads  are  so  important 
that  the  Iowa  Highway  Commission  plans  to  issue  several  bulletins 
dealing  with  different  phases  of  the  subject.  In  the  meantime  some 
preliminary  results  of  our  investigations  will  be  presented. 

DRAINAGE  THE  KEY  TO  GOOD  EARTH  ROADS. 

Water  is  the  foe  to  good  earth  roads  and  the  whole  object  of  earth 
road  construction  and  maintenance  is  to  get  rid  of  the  water  and  its 
bad  effects. 

Three  systems  of  drainage  are  needed. 

First,  Tile  or  Sub-Drainage.  Wherever  the  soil  is  naturally  wet 
from  ground  water  a  line  of  four-inch  tile  should  be  laid  to  a  regular 
grade  longitudinally  along  the  uphill  side  of  the  road,  under  the  side 
ditch,  at  a  depth  of  three  to  four  feet. 

Second,  Side  Ditches.  A  good,  big  side  ditch,  built  to  a  continuous 
grade  as  determined  by  a  road  level,  so  that  the  water  will  not  stand 
in  it  at  any  point,  should  be  provided  on  each  side  of  the  road.  The 


ROAD   IN  CARROLL,  COUNTY  ACROSS  A  LOW   STRETCH  OF  LAND. 
Road  has  been  covered  with  gravel  several  times,  which  has  disappeared  each  spring. 
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ROAD  IN  CALHOUN  COUNTY  THROUGH  A  POND. 
Water  and  Muskrats  destroy  these  grades  very  quickly.     Drainage  should  be  first  effected. 

road  level  should  be  used  to  make  sure  that  the  ditch  is  built  to  a  grade 
which  will  not  leave  ponds  of  water  in  the  ditches  after  rains.  All 
surface  ponds  should  be  drained  instead  of  trying  to  maintain  shallow 
embankments  subject  to  the  capillary  action  of  water  and  to  destruc- 
tion by  water  and  by  musk-rats. 


UNDRAINED  EARTH  ROAD  NEAR  CEDAR  RAPIDS,  IOWA. 

Side  ditches  would  quickly  drain  this  road. 


1/3 


13 

Third,  Surface  Draiiiage.  Proper  surface  drainage,  to  shed  the* 
water  promptly  into  the  side  ditches,  should  be  provided  by  properly 
crowning  the  road,  and  by  then  keeping  it  hard  and  smooth  with  a 
King  road  drag.  We  give  herewith  a  cross  section  of  an  earth  road 
which  we  have  adopted  as  our  preliminary  standard  for  such  roads. 


This  drag  can  be  made  at  a  cost  of  $1.50  to  $3.00  and  is  a  simple,  economical  and  efficient  imple- 
ment for  road  maintenance. 
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EARTH  ROADS  SHOULD  BE  MAINTAINED  BY  THE  USE 
OF  THE  KING  ROAD  DRAG. 

Earth  roads  will  not  maintain  themselves  in  good  condition,  even  if 
properly  built,  but  require  frequent  attention.  Without  such  attention 
they  cut  up  and  rut  up  so  as  to  hold  the  water  instead  of  shedding  it 


UNDRAGGED  ROAD  IN  SAC  COUNTY.  MARCH  28.  1905. 


DRAGGED  ROAD  IN  SAC  COUNTY,  MARCH  28,  1905. 
Maintenance  on  this  road  costs  $2.50  per  mile  per  year. 
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into  the  side  ditches.  They  thus  become  impassable  after  heavy  storms 
and  when  the  frost  goes  out,  and  are  very  rough  for  a  long  while  after 
such  bad  periods.  The  work  of  maintenance  should  be  directed  toward 
keeping  the  road  smooth  and  hard,  and  maintaining  or  increasing  the 
crown. 

The  best  as  well  as  the  cheapest  instrument  we  have  found  for  this 
purpose  is  the  King  road  drag.  Three  plans  of  this  simple  and  inexpen- 
sive device  are  given  in  an  accompanying  cut,  together  with  in- 
structions for  using.  Any  farmer  can  make  one  for  himself  at  an  out- 
lay of  only  $1.50  to  $3.00.  The  annual  cost  per  mile  of  road  treated 
with  the  King  road  drag,  where  all  the  time  has  been  paid  for  by  the 
hour,  has  not  been  found  to  exceed  $2.50  to  $3.00.  By  the  outlay 
of  this  small  amount  of  labor  the  average  condition  of  our  earth  roads 
can  be  improved  100%  or  even  more. 

USE  OF  THE  ROAD  DRAG   IN   IOWA. 

While  the  use  of  the  drag  for  improving  earth  roads  was  first  intro- 
duced by  Mr.  D.  Ward  King  only  a  few  years  ago  and  then  in  Mis- 


GOOD  ROADS  SPECIAL  CAR  OF  C.  &  N.  W.  R.  R.,  EAGLE  GROVE.  IOWA. 

Much  interest  and  enthusiasm  was  aroused  by  this  "Special"  and  recent  reports  show  that 

many  drags  are  being  built  and  used  along-  the  line  of  this  railroad. 

souri,  it  is  not  entirely  new  in  Iowa.  In  Sac  county  more  than  a  year's 
successful  experience  has  thoroughly  demonstrated  its  value  under 
our  conditions,  as  is  shown  by  the  two  accompanying  views  of  dragged 
and  undragged  roads,  views  taken  near  the  same  place  and  on  the 
same  day. 
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During  part  of  the  month  of  April,  1905,  the  gospel  of  the  road  drag 
has  been  spread  along  the  lines  of  the  C.  &  N.  W.  Ry.  in  Iowa  from  a 
good  roads  train  by  Mr.  D.  Ward  King.  The  train  was  furnished 
free  by  the  railway.  Much  credit  for  suggesting  and  arranging  this 
train  should  be  given  to  Mr.  Henry  Wallace,  the  editor  of  Wallace's 
Farmer  of  Des  Moines,  and  much  credit  for  assistance  in  the  work 
should  also  be  given  Mr.  J.  Trigg  of  the  Iowa  State  Register  of  Des 
Moines.  Mr.  T.  H.  MacDonald,  of  the  Iowa  Highway  Commission, 
accompanied  the  train  and  assisted  in  the  work.  The  great  success  of 
this  train  has  insured  the  wide  introduction  of  the  drag  in  Iowa. 

THE  ROAD  DRAG  STRONGLY  ENDORSED  BY  THE  STATE 
HIGHWAY  COMMISSION. 

We,  as  the  State  Highway  Commission,  have  carefully  tested  the 
road  drag  by  actual  trial,  and  we  strongly  endorse  its  use.  We  stand 
ready  to  send  plans  and  full  instructions  to  any  one  desiring  to  use  it. 
Heretofore  its  use  has  been  mainly  by  voluntary  unpaid  work  by  pub- 
lic-sipirited  farmers.  There  is  no  reason  why  the  road  officers  them- 
selves should  not  take  it  up,  and  do  the  work  from  the  road  funds,  by 
hiring  men  to  care  for  sections  of  road  each  a  few  miles  long. 

We  advise  the  farmers  to  start  using  the  drag  without  waiting  for 
the  road  officers  to  take  it  up.  They  will  be  well  repaid  for  their  trouble 
by  the  saving  of  time  and  expense  in  using  the  roads,  and  the  increase 
in  value  of  their  land  due  to  a  good  road  in  front  of  it. 

We  also  advise  the  road  officers  to  adopt  the  road  drag,  and  to  pro- 
wide  farmers  with  free  materials  to  make  them,  and  to  hire  the  roads 
dragged  where  the  farmers  do  not  themselves  undertake  the  work. 
There  is  no  possible  use  of  the  road  funds  known  to  us  which  will  yield 
such  great  returns  for  so  small  an  outlay.  In  fact  the  outlay  will  be 
more  than  saved  by  the  lessened  need  for  the  big  road  grader,  with  its 
great  cost  of  operation. 

ROAD  CULVERTS. 

Another  very  important  feature,  which,  a^  is  also  true  of  all  the 
others  features  we  have  been  discussing,  deals  directly  with  road 
drainage,  is  the  culverts.  These  are  of  very  great  importance,  whether 
the  road  be  earth  or  gravel  or  stone. 

The  wooden  culverts  heretofore  almost  universally  built  are  a  dis- 
grace to  our  roads,  a  danger  to  every  one  who  travels  the  roads,  and 
are  one  of  the  greatest  means  of  waste  of  our  road  funds.  A  road 
officer  in  one  of  our  counties  recently  informed  us  that  in  one  place  he 
had  dug  out  the  remains  of  no  less  than  seven  wooden  culverts,  and 
that  at  least  one  or  two  more  were  left  buried  at  the  same  place.  The 
life  of  these  culverts  is  so  short  that  the  money  put  into  them  is  prac- 
tically wasted,  not  to  speak  of  the  fact  that  they  are  a  constant  danger 
to  the  life  and  limb  of  every  man  or  animal  who  passes  over  them. 
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THE  TIME  HAS  COME  IN  IOWA  TO  BUILD  PERMANENT 
MASONRY  ROAD  CULVERTS. 

The  price  of  lumber  is  getting  dearer  while  the  quality  is  becoming 
poorer,  as  our  forests  disappear,  while  on  the  other  hand  new  discover- 
ies of  cement  rock,  and  new  factories  and  improved  methods  are  mak- 
ing the  cost  of  cement  cheaper  from  year  to  year,  and  the  quality  better. 

Within  the  last  few  years,  also,  we  have  found  how  to  reinforce  our 
cement  masonry  with  steel  and  thereby  greatly  to  strengthen  it. 

The  result  has  been  that  the  construction  of  cement  concrete  cul- 
verts, reinforced  with  steel,  has  been  taken  up  both  in  this  state  and 
many  others.  The  accompanying  views  show  some  of  these  culverts 
as  built  in  Iowa  and  other  states. 


CEMENT  CULVERT  IN  NEW  YORK  STATE. 
These  culverts  are  practically  indestructible  when  properly  constructed. 

THE  IOWA  HIGHWAY  COMMISSION  WILL  FURNISH  ITS 

STANDARD    PLANS    FOR     REINFORCED     CONCRETE 

CULVERTS  FREE  TO  ALL  IOWA  ROAD  OFFICIALS 

WHO  WISH  THEM. 

For  culverts  and  for  small  bridges,  up  to  30  feet  span,  the  design 
with  a  flat  top  (reinforced  with  steel)  will  usually  be  more  economical 
to  build  than  the  arch  design,  because  the  wooden  centering  is  simpler, 
and  because  the  flat  top  has  no  sidewise  thrusts  as  the  arch  does. 
Arches  require  very  solid  and  expensive  abutments  on  account  of  this 
side  thrust,  while  the  flat-topped  culverts  need  only  thin  side  walls. 

We  advise  the  use  of  flaring  wing  walls  at  each  end  as  in  the  accom- 
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panying  view  of  one  of  our  model  test  culverts.  We  advise  also  care- 
ful protection  of  the  culvert  from  undermining,  by  a  submerged  cut 
off  wall  at  each  end,  and  by  a  cement  floor  where  necessary. 

We  are  now  engaged  in  making  a  very  extensive  series  of  tests  of 
different  kinds  of  reinforcing  material  and  methods  of  construction, 
and  are  giving  careful  attention  to  the  adoption  of  the  very  best  fea- 
tures in  our  standard  designs. 


REINFORCED.  MODEL  TEST  CULVERT  AT  IOWA  STATE  COLLEGE. 
These  culverts  have  the  concrete  strengthened  by  the  addition  of  barbed  wire. 

The  cost  of  these  reinforced  concrete  culverts  is  so  small,  that  they 
are  much  cheaper  than  wooden  culverts,  when  we  take  into  account  the 
rapid  decay  of  the  latter. 

The  rein-forced  concrete  culverts  should  be  permanent  and  practically 
indestructible  if  properly  built. 

HARD  ROADS  NEEDED  IN  IOWA  AS  FAST  AS  THEY  CAN 
BE  BUILT  ON  THE  MAIN  TRAVELED  ROADS  WITH- 
OUT INCREASING  THE  PRESENT  RATES  OF  TAX- 
ATION. 

So  far  we  have  laid  most  emphasis  upon  earth  road  construction  and 
maintenance,  as  is  proper  under  present  Iowa  conditions.  We  would 
not  be  candidly  giving  the  results  of  our  investigations,  however,  did 
we  not  state  that  we  believe  the  earth  road  is  not  a  permanent  solution 
of  our  road  problem,  so  far  as  the  main  traveled  roads  are  concerned. 
In  every  county  the  network  of  main  traveled  roads  should  in  the  end 
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be  made  permanent  hard  roads,  surfaced  with  broken  stone  if  possible, 
and  at  least  with  gravel. 

This   work  should   not  be   undertaken   without  proper  preliminary 
•drainage  and  grading  of  the  roads,  not  without  exactly  the  work,  in 


CEMENT  BRIDGE  NEAR  ADEL,  IOWA. 
These  slab  bridges  are  being  successfully  built  with,  spans  up  to  30  feet. 


CEMENT  ARCH  BRIDGE  OVER  HARD1N  CREEK,  IN  GREENE  COUNTY. 
Two  spans.  44  feet  each. 
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fact,  which  is  needed  for  the  construction  and  maintenance  of  a  good 
earth  road.    This  should  come  first. 

We  do  not  advise,  either,  the  construction  of  the  expensive  type  of 
stone  roads  which  have  been  built  in  the  East,  roads  which  cost  $5,000 
to  $10,000  per  mile  to  build,  and  $100  per  mile  per  year  to  maintain, 
unless  for  a  very  few  very  important  roads. 

We  advise,  rather,  the  construction  of  such  stone  roads  as  can  be 
built  in  this  state  and  others  at  costs  of  $1,200  to  $2,500  per  mile,  and 
of  gravel  roads  such  as  are  being  built  in  this  state  for  $400  to  $600 
per  mile  where  the  gravel  is  found  near  at  hand. 

We  do  not  consider  it  a  necessity  in  building  hard  roads,  either,  that 
the  rate  of  taxation  should  be  increased.  With  a  wise  administration 
of  the  road  funds  by  good  business  methods,  under  experienced  and 
expert  road  men,  the  construction  of  hard  roads  can  be  begun  on  a 
moderate  scale  immediately,  and  can  continue  at  a  moderate  rate  until 
a  network  of  such  roads  covers  the  state. 

A  certain  proportion  of  the  road  funds  of  each  county  and  township 
should  be  set  aside  each  year  for  the  construction  of  permanent  roads. 
One  million  dollars  could  have  been  spared  last  year  in  Iowa  for  this 
purpose  from  the  present  road  funds,  and  with  a  wise  administration 
more  could  have  been  accomplished  with  the  remainder  than  we  actu- 
ally did  accomplish  with  the  whole  under  untrained  road  officers. 

GRAVEL  ROADS. 

As  illustrating  what  can  be  accomplished  toward  the  construction  of 
hard  roads  where  gravel  is  accessible  we  may  mention  the  cases  of 
Greene  county  and  Carroll  county  in  this  state.  In  neither  of  these 
counties  has  the  work  been  going  on  more  than  ten  years,  yet  Greene 
county  already  has  about  75  miles  and  Carroll  county  about  50  miles 
of  very  fair  gravel  roads.  These  roads  have  been  built  without  any 
increase  whatever  in  the  taxation. 

The  graveling  alone  (not  counting  the  grading  and  drainage,  which 
are  needed  whether  the  road  be  earth  or  gravel)  costs  only  $400  to 
$500  per  mile.  It  is  therefore  obvious  that  the  gravel  could  have  been 
shipped  in  by  train  for  considerable  distances  with  favorable  freight 
rates  without  making  the  cost  greater  than  $1,000  per  mile. 

We  present  herewith  a  preliminary  standard  cross  section  for  a 
gravel  road.  The  grading  and  drainage  are  required  for  our  standard 
earth  road,  and  if  possible  should  be  provided  at  least  one  year  in  ad- 
vance, so  as  to  permit  thorough  compacting  of  the  foundation  by  the 
traffic. 

It  is  well  to  deposit  the  gravel  in  two  layers,  each  half  the  total 
thickness,  with  a  year  between  so  as  to  secure  thorough  compacting: 
by  the  traffic. 
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The  material  should  be  selected  and  mixed  in  loading  at  the  gravel 
pit  so  as  to  secure  uniform  material.  All  stones  larger  than  il/2  to  2 
inches  should  be  thrown  out  at  the  pit. 

The  gravel  should  contain  some  binding  material,  and  where  this 
is  lacking  15  per  cent  of  clay  can  be  added  to  advantage. 

A  man  should  be  kept  at  the  pit  to  see  that  large  stones  are  thrown 
out,  and  only  uniformly  good  material  taken,  and  another  man  should 
be  kept  on  the  road  to  carefully  spread  the  gravel  as  it  is  hauled,  and 
to  see  that  no  hillocks  or  hollows  are  left. 

The  road  should  be  watched  the  first  two  years,  and  any  ruts  or 
holes  which  develop  promptly  filled. 

The  gravel  road  has  a  tendency  to  cut  up  an  inch  or  tiuo  deep  in 
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GRAVEL  ROAD  IN  GREENE  COUNTY.  * 

The  maintenance  of  these  roads  is  very  simple. 

continued  wet  weather,  and  it  should  be  gone  over  at  such  times  with 
a  King  road  drag,  the  same  as  an  earth  road. 

STONE  ROADS. 

The  construction  of  stone  roads  has  already  begun  in  some  sections 
in  our  state.  We  believe  that  the  construction  of  stone  roads  should 
be  greatly  extended,  and  that  where  local  quarries  are  available  it  will 
pay  counties  to  purchase  crushers  and  steam  road  rollers^  and  to  under- 
take the  work  systematically  according  to  engineers'  plans,  setting 
aside  a  considerable  portion  of  the  road  funds  each  year  for  this  pur- 
pose. 


23 

Unless  expert  assistance  is  secured  in  connection  with  the  manage- 
ment of  the  machinery  and  the  details  of  the  work  the  first  results 
secured  by  inexperienced  men  will  be  apt  to  be  more  or  less  unsatis- 
factory. We  offer  our  services  free  of  charge. 

We  are  planning  to  build  an  experimental  section  of  stone  road  this 
summer,  at  the  time  our  good  roads  school  is  held  in  June,  in  which 
there  will  be  a  shoulder  of  gravel  on  each  side,  and  in  which  the  stone 
is  to  be  covered  by  a  very  thin  layer  of  gravel  and  fine  stone  screenings. 


MACADAM  ROAD  NEAR  CEDAR  RAPIDS 

The  proposed  section  requires  only  600  cubic  yards  of  stone  and  600 
cubic  yards  of  gravel  per  mile. 

The  results  of  our  work  will  be  reported  in  future  bulletins. 

THE  IOWA  HIGHWAY  COMMISSION   OFFERS   ITS   SER- 
VICES FREE  OF  CHARGE  TO  GIVE  EXPERT  ADVICE 
TO  THE  ROAD  OFFICERS  OF  ANY  COUNTY  IN  THE 
STATE  REGARDING  EARTH,  GRAVEL  OR  STONE 
ROADS,  ROAD  CULVERTS  AND  BRIDGES,    OR 
ANY  OTHER  ROAD  PROBLEMS. 

We  shall  be  glad  to  confer  in  person  with  the  road  officers  of  any 
county.  We  shall  be  glad  also  to  correspond  with  the  road  officers  of 
any  county  or  township  regarding  any  road  questions.  We  shall  be 
glad  to  furnish  on  inquiry  standard  plans  for  culverts,  and  standard 
plans  for  earth,  gravel  or  stone  roads. 
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GOOD  ROADS  SCHOOL  TO  BE  HELD  JUNE  12  TO  17  INCLU- 
SIVE AT  AMES. 

We  desire  to  call  attention  to  the  good  roads  school,  the  first  con- 
ducted by  any  state,  which  is  to  be  held  for  the  benefit  of  Iowa  road 
officers  at  Ames,  June  12-17,  inclusive,  1905. 

Regular  instruction  will  be  given  in  the  principles  of  road  construc- 
tion and  maintenance,  road  laws,  and  the  construction  of  culverts. 
Experts  in  the  different  lines  of  work  will  be  present  to  lead  the  dis- 
cussions of  the  different  topics.  Among  these  is  Mr.  D.  Ward  King. 

Demonstrations  in  the  use  of  the  scraping  grader,  the  elevating 
grader,  the  stone  crusher,  the  steam  road  roller,  and  other  road  appar- 
atus will  be  given  by  experts,  and  sections  of  earth  and  stone  road 
will  be  built.  Mr.  King  will  demonstrate  the  use  of  his  road  drag. 

Instruction  will  also  be  given  in  the  use  of  the  road  level,  and  in  the 
preparation  of  maps  and  profiles  of  road  work. 

All  interested  in  good  roads  for  Iowa,  whether  road  officers  or  not, 
are  urged  to  be  present. 
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